Psychometric evaluation of the German version of a social support scale of FAFHES (Family Functioning, Family Health and Social Support) Background: Family members often need to be supported in informal care of the elderly and desire to be involved into care planning and decision-making. Valid and reliable instruments are needed to measure how family members perceive the care and support they receive from nurses for older family members living at home. Aim: The purpose of this study was to translate the 20-item social support scale of the Family Functioning, Family Health and Social Support (FAFHES) questionnaire from English to German and test the validity and reliability of the scale among Swiss-German-speaking family caregivers of home-dwelling elderly people who receive home healthcare services. Methods: A cross-sectional study was conducted to test the empirical and psychometric properties of the translated and culturally adapted version of the social support questionnaire. A factor analysis with the principal component analysis PCA was used to test construct validity.
Introduction
The ageing of society will worldwide result in more people over the age of 65 years. By 2050, the proportion of people over 60 years of age will grow from 11% to 22%, and the number of persons 80 years and older will be 26 times higher than today (1) . Older people experience certain health problems at higher rates than younger people, such as cancer, hip fracture, stroke or dementia, and older adults are more likely to have co-morbid conditions which lead to a higher need for care and support (2) . Therefore, healthcare systems together with familial informal care systems will face increasing challenges in the near future (3) (4) (5) . It is expected that future care arrangements in the community will represent a greater mix of informal and formal care (4, [6] [7] [8] . Family members will play a pivotal role in supporting older relatives in need, allowing them to continue to live at home and prevent long-term institutional care (9) . In Switzerland, it is estimated that 63% of people over 65 years of age who receive professional nursing care at home due to physical, mental, cognitive and/or functional limitations today are simultaneously supported by family caregivers (10) .
A considerable body of knowledge about the support needs and desired involvement of family caregivers into care planning and decision-making exists from qualitative research. The importance of family support and involvement in care processes has expanded lately beyond the context of families with children (11) . Research has been conducted with family members in different care settings, such as of hospitalised patients at time of discharge (11) (12) (13) , in hospices (12) , nursing homes (14) and in ambulatory care (15, 16) . Family members are often seen as pivotal resource in providing care to the elderly, but are not considered as partners in the healthcare system (17) . Being a partner means to have an ongoing, sustained relationship with nurses. Additionally, family members have important information about the elderly's health, functional problems and preferences. Family involvement is therefore important, and the knowledge imparted needs to be included in the decision-making regarding care and treatment (16, 18, 19) . Studies with families of older people living at home, however, are scarce (11, 20) .
Social support towards family members and involvement into care relates to communication, decision-making and reciprocity. These terms might be used interchangeably. Social support is defined as a mutually influential relationship between the healthcare provider (such as nurses) and healthcare utiliser, in which case the family is seen as an equal member in a free and agreed climate (21, 22) . Involvement is defined as the act of taking part in something (23) . Derived from this general definition, involvement into care process includes the planning, delivery, management and continuous improvement of care by having an active partnership in order to be effective in delivering home health services. Therefore, home care nurses need to establish an active partnership with both the family caregiver and the care receiver.
Recent research investigated involvement of family caregivers. However, involvement has been explored from different perspectives and with different conceptualisations.
First, involvement was operationalised as the number of caregiving tasks performed and the time the family caregiver spent performing towards the care receiver (24-26).
Second, family involvement was investigated from the perspective of the healthcare professionals (27) (28) (29) (30) . Family member and healthcare provider perceptions of family support and involvement have been found to be incongruent (31, 32) . Third, involvement was operationalised as the families' perception of the support received from nurses. Two instruments have been developed based on a family system nursing approach. They cover the reciprocity of support and involvement. Both have been psychometrically tested. The Iceland Family Perceived Support Questionnaire (ICE-FPSQ) measures the concept 'family perceived support' derived from the Calgary Family Intervention Model (CFIM). The instrument measures emotional and cognitive, but not the behavioural domains of support (33) . The second instrument, the Family Functioning, Family Health and Social Support (FAFHES) questionnaire, consists of three scales that measure family function, family health and perceived social support provided by nurses (34, 35) . For the scale 'social support', Khan and Antonicci's (36) theoretical framework of the 'convoy model of social relations' was used, leading to the three domains of support. First, emotional support refers to appreciation, admiration, respect or love and a sense of security. This domain is conceptualised as 'affective' support. The second domain, 'affirmation', describes reinforcement, feedback and help to the individuals to find a solution. The third domain is 'concrete aid', such as spending time helping someone with tangible support, for example organising services and financial means (36, 37) . The FAFHES instrument was initially developed to assess families of cardiac patients (35, 37) . Since then the instrument has been further developed and used in a variety of settings as well as in different populations, including families with children or older people living at home (7, 38, 39) . Moreover, the instrument has been translated and tested in other languages including Danish, Estonian and Russian (23, 40) .
As part of an ongoing study in the German-speaking part of Switzerland, the social support scale of the FAFHES questionnaire was selected for use in the assessment of family caregivers' perception of perceived social support and involvement by home healthcare nurses. For the purpose of this study, the 20-item social support scale of the Family Functioning, Family Health and Social Support (FAFHES) has been translated from English into German. The validity and reliability of the scale has been tested among Swiss-German-speaking family caregivers of home-dwelling elderly people who receive home healthcare services, and this article reports the results.
Method
First, the scale Social Support of the FAFHES has been translated according to the Guidelines of Beaton, with six steps (41). Second, the psychometric properties of the German version were tested.
The German Version of the Social Support Questionnaire
The social support scale compromises 20 items and operationalises the three domains of the convoy model (34) (35) (36) . The scale measures affect with eight items, affirmation with seven items and concrete aid with five items on a Likert scale ranging from 1 (definitely disagree) to 6 (definitely agree). With permission from the copyright holders to use, translate and modify the social support scale of the FAFHES questionnaire, the original English version was translated into German. The aim of the translation process was to have a questionnaire, which was semantically equivalent to the original instrument and comprehensible to the respondents.
Guidelines for the process of cross-cultural adaptation of self-report measures, which contains six stages, were applied (41). First, two persons translated from the original language to the target language. Both produced a written translation, along with a report where they provided comment and highlighted challenging phrases or uncertainties. Second, they worked together to produce a synthesised result, while documenting the issues addressed and how they were resolved. Third, two bilingual native English-speaking nurses translated the questionnaire back to the original language. In the fourth stage, a committee consolidated all the versions of the questionnaire, to verify the semantic equivalence of the questionnaire between the English and German versions. Experiential equivalence was reviewed to ensure that expressions had an equivalent meaning in the target version. Conceptual equivalence recognises that words may hold different conceptual meaning between cultures. After checking for all equivalences, the face validity was tested in the fifth stage. Face validity refers to whether an instrument appears to measure the intended construct (42) . Cognitive debriefing interviews in the field assessed the questionnaire according to comprehensibility, acceptance and face validity with three female and one male family caregiver. During the interview, misunderstandings and discrepancies were noted. The last stage included the final adaption of the German version to integrate the interpretations of the respondents' items.
Setting, recruitment and ethical approval
The questionnaire was tested among family members of older adults who receive services from a home health nursing organisation in a major city in the Germanspeaking part of Switzerland.
For recruitment, a home health care organisation informed a total of 1257 care receivers over the age of 65 years that their family members who were listed in the care receiver files would be invited in writing to participate in the study. The care receivers were informed that they could actively oppose an invitation of their family member within a week.
All persons who considered themselves to be family of the care receiver because they had emotional, biological or economic ties to the care receiver were eligible to participate (43) . Some care receivers had more than one family member listed on their file. Both the participants and the care receivers were assured that all participation in the process was voluntary and anonymous. The relevant ethics committee (KEK-ZH-BASEC-Nr. Req-2016-00288) in the Canton of Z€ urich approved the study.
Data collection
Between July 2016 and January 2017, a total of 1672 family members received an information letter and the questionnaire. In addition to the translated questionnaire, demographics of the family caregivers and the care receivers (i.e. such as age, sex, marital status, education level, occupational status, living situation and relation to care receiver) as well as the care situation of the care receivers (numbers of service hours/week, and kind of professional services such as nurses and/or domestic support persons) were assessed.
Data cleaning and analysis
Data were entered into the IBM SPSS Statistical Program version 24. In a second step, data were checked for patterns of missing data. According to Kuckartz (44) , questionnaires with less than 20% missing data points were completed using multiple imputation method, questionnaire with more than 20% missing data on all items were excluded from analysis (45).
Descriptive statistics including frequency counts (n), means and standard deviation (SD) were calculated to summarise the sociodemographic of the care receiver and family caregiver. The assumption of normality was accepted (n > 200) when skewness values were larger than 2 or kurtosis were larger than 7 (46, 47) . Factors with principal component analysis (PCA) with varimax rotation was used. The Kaiser-Meyer-Olkin (KMO) statistics and the Bartlett tests were checked, which indicated that data were suitable for factor analysis. Acceptable model fit is given for KMO ≥ 0.80 and the Bartlett test, p-value < 0.05 (46) .
The questionnaire had neither been tested in a German version nor with family caregivers of older home-dwelling persons. Therefore, an exploratory factor analyses (EFA) was chosen as the preferred method (46) . The aim of the PCA was to get the best factor solution based on the given criteria. Factors were selected if eigenvalues were greater than 1, or if there was change in slope of the scree plot. As suggested in many method papers, an eigenvalue > 0.70 has been considered as still being sufficient as factor loading (46, 48, 49) . For interpreting the factor item loadings, the rule of thumb was applied that a minimum loading for a sample for 200 should be ≥0.36 for a level of significance of 0.01 (two-tailed) and if the variables loadings are ≥0.55 (30% overlapping variance) it is considered as good, ≥0.63 as very good (40% overlapping variance) and ≥0.71 as excellent (50% overlapping variance) (46) . Communalities of items measure the proportion of each variable's variance that can be explained by the factors. The closer the communality is to 1, the better the variable is explained by the factor. Communalities are considered to be ≥0.3 (50) . The reported variance per factor was set to explain a 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55 minimum of 5%. The factor model chosen also had to have a meaningful content. Once the best factor structure was identified in the data, internal consistency was tested with Cronbach's alpha. For the new instrument to be conceptually congruent, a Cronbach's alpha coefficient of 0.70 or higher is needed for each factor and for the instrument as a whole (51) .
Results

Translation, cognitive interviewing and adaptation
The translators were in agreement with most items, and although some German words were occasionally different it was determined that they had semantically equivalent meaning. Since the survey was originally designed for hospitalised cardiac patients, the original questionnaire had to be adapted for general patients in the community-dwelling care setting. Therefore, a few words in items (1, 8, 10, 11 and 12) had to be conceptually modified ( Table 1 ). The expression cardiac was extended more generally as disease, and one item 'Our family has received adequate information about the risks of sauna bathing to the patient' was omitted, as sauna bathing is not an established habit for elderly in Switzerland. The cross-cultural adapted version was then back translated by two native English-speaking nurses.
Some words differed according semantic and idiomatic equivalence. One item had to be adapted in order to achieve experiential equivalence from, 'Our family received adequate information about what to consider regarding the patient's mental exertion' to 'our family received adequate information about what to consider regarding psychological stress of our family member'. The cognitive debriefing interviews with four family members were conducted to assess ambiguities of family members when paraphrasing the questions. The results from the debriefing process were eventually incorporated in a final version of the questionnaire.
Demographics
A total of 243 questionnaires were returned which corresponds to a response rate of 16.4%. After data cleaning with multiple imputation and deletion of those questionnaire which had more than four unanswered items (n = 36), a total of 207 questionnaire remained for the analysis.
In Table 2 , the characteristics of the family caregivers are summarised. The median age of family caregivers was 60.5 years. Half of the participants were still employed. The range of duration of caregiving was between 2 months and 38 years. The average duration of caring was 5.1 years and the median was at 3 years. The mean time of caregiving per week was assessed at 18.85 hours, with a median of 6 hours per week. Almost one-fourth were partners or spouses of who lived with the care receiver. Three quarters lived apart from the care receivers, of which more than half were family caregivers (daughters, sons or siblings), one quarter were friends, neighbours or others.
In Table 3 , the characteristics of care receivers are listed. The mean age was 85 years old (median 86), and the majority were women (69.6%). The amount of professional care received by the older person per week was assessed by the family caregiver as well. While one-fifth could not specify the amount of professional services provided per week, the remaining 165 caregivers reported an average of about 4.7 hours per week, with a median of 3 hours. About 36.8% of the care receivers used nursing care only, 40.6% used both nursing and domestic care and 14.5% received only domestic support. In 6.3% of the cases the family caregiver did not know what kind of support was being provided.
Social Support Questionnaire
In Table 4 , social support items distribution and item correlation are shown. Regarding the symmetry of the data, negative skewness (range À1.056 to 0.840) and kurtosis (range 0.210 to À1.331) were tolerable. Average interitem correlation was 0.653, with a minimum 0.373 and maximum of 0.895. Item-total correlation ranged from 0.58 to 0.878, indicating good-to-high correlation. The KMO measure of sampling adequacy was 0.953. The Bartlett's test was significant (Chi-Quadrat (117) = 35 65.929, p = 0.000). Both values support the appropriateness of factor analysis for this data. Table 1 Modification and adaption of items 1. We are satisfied with how nurses involved the (patient)* care receiver** and family in care planning 5. We are satisfied with the amount of discussion about the patient's condition during (hospitalisation) care at home 8. Our family received adequate information about (a cardiac patient's diet) nutrition of our family member 10. Our family received adequate information about what to consider regarding (the patient's mental exertion) to psychological stress of our family member 11. Our family has received adequate information about (how cardiac illness affects sexual life) the impact the health condition can have on sexuality 12. We have been sufficiently encouraged by nurses to become involved (in the patient's hospital care) in the care provided at home *Expression in parenthesis = original questionnaire. **Expression in bold font = adapted. In the factor analysis with all 19 items three factors were rotated. The results of the three-factor solution with a total variance of 79.6% are shown in Table 5 . The first two factors showed an eigenvalue >1.0, the third factor was 0.95 which was slightly lower than 1.0, but still higher than an eigenvalue of >0.70 which has been defined as cut-off point (46) . All communalities of the items were 0.67-0.88 which means none of the 19 items had to be extracted.
The first factor of the three-factor solution consisted of seven items with factor loadings ranging from 0.71 to 0.88 and all items purported to measure affirmation accounted for a variance of 67.42%. Eight items were loading on the second factor affect. These items accounted for a variance of 7.10% with factor loadings ranging from 0.57 to 0.85. The third factor accounted for a variance of 5.01% and consisted of four items with factor loadings ranging from 0.66 to 0.84, and all items measured concrete aid. Item 12, 'Encourage to be involved in care by nurses' was cross loading on the factor concrete aid (0.553) and affect (0.551). This cross loading indicates that this item cannot be clearly assigned to one factor.
The German version of social support showed a Cronbach's alpha of 0.973 for this sample, demonstrating excellent internal consistency. Each factor has an excellent internal consistence >0.9 as well.
Discussion
The aim of this study was to attain a German language version of the social support scale of the FAFHES questionnaire and test the validity and reliability of the scale among Swiss-German-speaking family caregivers of home-dwelling elderly people receiving home healthcare services.
The response rate of 16.4% in this study was low, but more than double the rate (7.8%) of an another Swiss study also recruiting family caregivers in similar care situations (52) . Gender and age in the sample in our study were comparable with other studies (7, 52, 53) . Nearly two-thirds of family members were women involved in caring for the older person at home. Feminist analysis 20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55 has highlighted the gendered nature of family care work and how little the traditional caregiver role has changed, thus posing a challenge to gender equality despite the large number of women who now work outside the home (54) . In our analyses, the trend of double duty was observed as well. Independent of gender equity, our survey showed that half of the family caregivers were still employed and working on an average of 32 hours per week outside of their caregiving role. These families might have fewer people in their neighbourhood whom they can ask for help. Social support networks often consist of healthcare professionals, family members and spouses or partners (22, 55) .
The factor analysis revealed a three-factor solution according to the social support theoretical framework by Kahn and Antonucci (36) , with the dimensions of affirmation, affect and concrete aid and to the FAFHES social support scale (21, 35) . The psychometric properties were comparable to those of the original questionnaire. The total variance of 79.6% was equivalent to the Finnish versions' findings ranging from 75.8% to 82.9% (21, 35) , but higher than the accounted variance of 57% in the Danish version (40) . The internal consistency coefficients showed excellent Cronbach's alpha >0.90 for all three dimension of social support and was even higher than previous measures, which ranged from 0.71 to 0.95 in 3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55 community care setting (7) . Item distribution and item correlation were very similar to the Danish study except three items (item 4, 8 and 18) which varied within answers (40) .
The questionnaire had to be adapted to a more generic form since the home-dwelling elderly had co-morbid health conditions not limited to only cardiovascular disease. This fact might be an explanation that one item (we have been sufficiently encouraged by nurses to become involved in the patient's care provided at home) was cross loading between the factors concrete aid (0.553) and affect (0.551). The meaning of being encouraged to become involved in the patient's care at home might be different for family caregivers of cardiac patients in hospital. To 'be motivated to become a care partner' as family caregiver caring a family member at home might be more a sense towards the dimension of concrete aid from nurses. In contrast, family caregivers of cardiac patients in hospital might refer item 'to be encouraged to become involved' more to the dimension of affect than to the dimension of concrete aid.
Referring to 'social support' theoretical framework by Kahn and Antonucci (36) , the questionnaire operationalised the three dimensions adequately. Referring to the concept of involvement as defined in this article, the questionnaire covers involvement into care process by having an active partnership with nurses very well. While affirmation covers involvement in decision-making, the questions of affirmation address the emotional aspect of being involved as family caregivers. The questionnaire should be customised to more adequately reflect how to be involved in a collaborative way with nurses in hands on care for frail older people living at home. Social support is a very common concept used for social network issues and is less known as concept of getting professional support. But other theoreticians as Kahn and Antonucci (36) defined social support more globally as well. Either they do not specify the relationship between the provider and receiver or actually include professionals and the community as potential sources of social support (56) . Therefore, we prefer to rename the questionnaire into 'involvement into care' scale to avoid confusion and be more accurate.
Limitation
Considering the inclusion criteria that we targeted caregivers of a home-dwelling population over the age of 65 years, the questionnaire might be reliable only for caregivers of elderly persons. Due to caregivers own possible frailty and advanced age, we were confronted with a highly vulnerable caregiver population. Notably, the interest to participate in our study was fairly good. Nevertheless, a fifth of respondents did not fully complete the questionnaire, for reasons not known. One possible explanation might be that the individuals who did not complete the questionnaire did not define themselves as family caregiver. If family members do not identify themselves as family caregiver they would not ask for support (57) and consequently they do not have a need to collaborate with professional nurses.
The PCA with three-factor solution measured a total variance of 79.6%, however the eigenvalue of the third factor -concrete aid -was with 0.95 slightly under 1 which we considered as sufficient because it was higher than the recommended cut-off point of an eigenvalue of 0.70 (46, 48, 49) . Furthermore, it is recommended to select the number of factors on theoretical criteria rather than to choose components from a variance perspective (46) . Therefore, clustering items on factors should be as well conceptually driven.
Alpha value > 0.90 suggests that some items may be redundant (51) . The cognitive debriefing interviews with one women indicated the proximity of some questions, for example appreciation and compassion. The mean inter-item correlation of 0.653 suggests that the focus of the items might be too close. Therefore, a short form checking for redundant items in this questionnaire may be needed to capture the construct of social support or involvement into care more accurately.
Conclusion
Regardless of the care setting, family members of older care receivers express their need to be supported and to be involved in the care process the world around. The German version of the social support scale from the nursing questionnaire FAFHES is a valid and reliable instrument to assess family perceived support on the three dimensions of affirmation, affect and concrete aid.
The questionnaire is an instrument to assess family caregiver's perceived support from nurses and involvement into care when they both care for a person at home. The instrument should be tested further for its culturally appropriateness in other German-speaking countries and it also should be tested for its sensitivity. It could be a useful tool to assess the perception of family caregivers' involvement in care, pre and post nursing interventions around family involvement. 12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55 
